t 


rsiA'-ur-i rrr 




I M T 

I I I 


i iM ,_ r>ri 
Cl' 




i 


The X-33/VentureStar' , ‘ 1 Program 
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Why VentureStar 77 _ 

• Expendables cost too much 

• Commercial space market »s growing 

• Meets NASA’s goals 

• Users want fast ground turnaround 

• Users want quick access to space 

• “Offline” payload processing saves lirra 

• Low cost to space enables new markets 

• Because we can!* 
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VentureStar™ Organi zational Structure 
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X-33 Flight Tests Build Credibility for VentureStar™ 

Objectives demonstrate: 




• Lifting body/aeruspike engine configuration to predict 

VentureStar 7 " flight performance 

• Prediction of engine thrust vectoring and throttling dynamics 

• Thermal performance/structural integriry of the thermal 
protection system 

• Autonomous flight management from launch, entry, approach 
and landing through rollout and vehicle sating 

• Payload environment 

• Simplified ground operations 
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X-33 Isometric Cutaway 
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Higher - Faster - Farther Starting in 1999 
Flight profile 



Up to 15 test flights planned 
Flights 1 - 5 Test benign 

thermst loads, g*i effects * 
maximum speed 

Flights $*15 Additional 

increment of real gas effects 
and more... 
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X-JJ Aerial Launch Site View 
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| Build investor and customer confidence and 
| technical understanding 


--; Half.scale subortiital technology 

demonstrator to verity Key technologies to 

reduce risks and costs of VWfrrvrvSTrr 

Vemu restar** 


Phase 

II ’ ' " 

use tw 1 wa i»w 700 c 

Fi*%l flight \/ 

* X-33 Veh icle 

xw***m*m, -!^V Technology 


Phase III 


Fully operational launch service provides for 
satellites and payloads to tow»Earth ortilt and beyond 
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Fs#IMt»>e fleretopment 


* FuW'Scehr design 

* Prototype engine 

* Composite liquid oxygen ranK 
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Ventures tar™ Comparison 




X-33 

Venture Star - 

Space Shuttle 

Proton D*ie 

Adana V 

weight 

2T3X ib 

2.6* lb 

! 

| 4 $M lb 

1 SM tb 

1 SM lb 

Length 


144 ft 
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LEO Payload ! 

r*/A 

»OOOtt> 

51.000 lb 

46.000 lb 

39.SOO lb 
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Linea r Aeros pike Engine_ 



\ Extensive testing ♦ performance and integration 
\ advantages = medium risk with high potential payoff 
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Runway-toPad*to-Orbit Operations 
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Launch 




Space Station CrrwttfAviofwnw 
- 4 day minion 


Com marc! jl/Gov*t 

. Oepicr frrtrt Upper State 
-Return Fir* Opponurwry 


Autonomous Operations 
• DocMng Oe er rM a 



Launch Operations 
• Vehicle Rotation 

- Propeftortf Loading 

- Caw mgreee 


Abort Modes 
• Once Arevnd 
. To or&K 

- Prepared Spaceports 


Mort rental Landing 

- Treoeponad to Ped 



(Sion Planning 


Vahid* Processing 
. Mission Modu l e Remote! 

- Vch«1e Malnlemne* 
V*h<le tenriclnp 

- Wlu- 41 Module tanaltetion 



Mission 

Module 

Praceeewtf 
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Mm tor Module 
-art. Coid , -pv*£rte 

MUi.on Plenmng 
.Mitten Son* er e I 



PA. ■ndfor 
Staton Crew 
Derti e ary/Ratu m 


Oporatroos Control Cantor (OCC) 

• M n n Planning 

- CriuM Opereueoa 

• Launch OeerM***M 

- IVUtlon Ovwilleni 


Mission Module Interchange 
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VentureStar'" Encapsulated Payload Mission Module 


* Payloed Integration A parallel proce**lrrg of muttpte millions outstO* RLV 

* Includes structure, mermxi environment, power, and communications 

* Provides n»xibl* mission scheduling A mandating 

* Standard payload Interface to RLV 

Concept of Operations 



* Encapsulated payload incorporate* 
lessons teamed from STS / ELY 

* Near term focus: Incorporate l$$ & 
commercial Customer retirements 
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Payloads arrive 

tor inleg ratio _ „ 
-1 P/L2 

j Pfl.1 ^ 


integrated Operations Facility 
; * Multiple missions processed 
* Sealed peytoad emerges 
I ready for integration 
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\ Parallel processing of encapsulated payloads are key 
\ to supporting Ventures tar increased flight rate 


VentureStar Operations - 7 Da^Turnaround 


* Designed for operability 


7 Day Turnaround 


* Robust vehicle design and operational 
concept enables repeatable, simplified, _ Activity 
and automated turnaround processing ———* T 


* Single Stage, horizontal processing 
with front-end RM&S ♦ lessons learned 
incorporated 

* Circa 2000 + fault detection I 
reconfiguration / prognostics 

* Off line encapsulated payload module 
integration 


: Wheels Stop 
j Runway Operations 
i Pad Operations 
■ Safing Operations 
Maintenance 
Payload Integration 
Prepunch Prep 



• “Lock & Load 7 * payload module to 
vehicle integration 

* Automated mission planning 


! Propellant Load / 
Launch Operations 

Launch Flight 





Complex system designed to enable 
simple operations 
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Spaceport Selection Activity 



• Interest Expressed by Groups from Eighteen States 

* 1st Site selection scheduled for end of 1999 


15 states submitted proposals 
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